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@ AntlblotSc composition. 



(g> An antibiotic composition comprising a diapersoid of a aubstantially non-crystalline 4 -0-{para-fnethox- 
yphenylacethyiytytosin antibiotic dispersed In a base material selected from tf>e group consisting of ecrylic 
copolymers and cellulosa polymer dertvattves is disclosed. Also disctoaed »ra a method for praparation of an 
antibiotic oompoaraon, a pharmaceuticaJ compositjon for the troatment of an infectious disease, and a method for 
C4 tf^ treatment of an infiectious dlaease by administerfng an antithetic oomposction. 
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BACKGROUND OF THE INVENTION 



Field of the Invorrtum 

The present invention relates to a oomposttiod comprising an antibiotic useful for teh tmatment of 
tTscterial infectious diseases. More speciflcaity, the present invention reUitos to an antibiotic composition 
comprising a macroflde antibiotic having an excellent water 8olut>(llty and an improved dellvory when 
administered orally. 



Oeacrlption of the Prior Art 

4''-^-(ParMieth0Kyphenylaoetyl)tyfosln Is a rrwcroRdG antibiotic represented by the following formula: 



wttlch Is an analog of tylosin ha>nnQ a 16 membored ring structura. Japanese Patent Unexamined 
Publication No. l3789S/t986 discloses that the above antibiotic has an excellent antibacterial acttvity 
against Qram-negattve and gram-positive bacteila, and te suitable for oral administration. 

However. tNs antibiotic* likd other macrolide antibtotJca, Is only very slightly soluble in wafer. Since the 
antlUotic, per se. does rK3t reacfily dissolve in the gasirtc or Intestinal juices when administered orally. It Is 
not fully at}sort>abia from the i n test in es, which results in insuffldant treatment of the infecttous diseases. For 
exasnple. the sotublltty of the antibiotic In a crystaifine state Is 1200ug/tnl in an actdic aqueous solution of 
pH z, however, the solubiGty In an ackfic solution decreases remarkably as the pH of the sohiticn becomes 
higher pH: The solublUtles of the antiblbilc In addle solutions of pH 3. 4. and 6^ are 150. 10. 2 and 
OJSug^l, respectively. 

The pH value of the gastric Juloos of a heahhy person is about 1 ^, however, the values increase as 
people reach middle or advanced ages. It has been revealed that about 35% of those In their 40s and about 
not lass than 80% of those In thair 50s are classified as fiypochlofhydria or achtorttydria (J. Pharm. Oya 7: 
856. 1994). As a consequence, the absorption of the above arrtlblotlc differs from Individual to individual, 
and thus tfie dinical treadment may be signrflcamly affected by the delivery of said arMbiotic for each 
patlerrt. 

A method involving the etiminatfon of crystalline state of the above ant3t>iotic In order to overcome water 
solubility problenDs is disclosed at pages 50 - 52 of lyakuhtrvKaihatsu-Ktoo-Kouza No. 16 {method for 
designing a phamuceutlcal composition (I). If the disclosed method Is appllod to the above ar>tit)iotic to 
obtain a composition comprising the non-crystalfine state antibiotic by, for example, spray drying the 
solution containing said antSNotic. or by fluldtzod bed granulation using addHived such as avicell. lactose, or 
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starch as a nucteus for ^iranutetion. the obtained composition becomes well soiubie in water. However, the 
antiWotlc immedlataly changes to the crystalline state aftor dispersion of the composition In water, which 
results in & significant decrease of the solubility of said antibiotic in water Thus the solubility of the 
onflblotic Is not successfully increased. Such a transition from nocvcrystailtne state to crystalline atat© may 

5 occur during the storage of the non-crystallized powder, and the powder will bccon%e Insobbte in proportion 
to incr©8sing length of storago. For example, a time course investlga^on of tho solubility In water at pH 4 of 
the non-crystalUzed product obtained according to the above method showed that the soiubilrty was 770 
ug/ml after S min.. however, it decreased to become WO, 500. 280 and 150 ug/ml (37* O after 10. 1 5. ao. 
and 60 minutes, respectively. Such decrease In solubility was believed to be caused by tho transition of 

ro non^rystamne partides to crystals in water since the remarkablo polartaed Cghi was detectable in the 
precipitaios as examined under a polarizing microscope. In addition. If the aoove-owntioned nonK;rystaIBzed 
product was stored ai 80* C under alrtjgW conditions, the polarisation of the product gradually increased 
after s^en days of storage. Tho activation energy ( A H mcaiAng) calculated ty the area of the exothormic 
peak at the crystalBne transWon temperature (Tc: 130 *C) measured by <SfferentlaJ scanning themial 

1$ analysis PSC) wa3 123 at the beggining of storage, however, it decreased with time to become 11.4, 9,6. 
and Si) after 7. 14, and 2a days, respectively. The solubiltty (maximum) at pH 4i) decreased from 
770ag/mi to 890, 510. and 240 itgAnI (Sr'C) corroponding to the decrease of the activation energy. 
Further, the method for stabifizing the norwaystallinc product comprising the step of dispersing the non- 
crystallized antibiotic in a pham^aceutlcal oomposWon comprising a base materia! such as ethyloelKilose 

20 (Chem. Pharm. Bull, 29(9). 297$-2B82. 1981) failed to provide a suffidently soluble and stable composition. 



SUMMARY OF THE INVEf^mON 

25 An object of tho present Invorrtion is therefore to provide a stable antibiotic composition comprising 4 - 
O<para-methoxyphenytacetyl)tytosln antibiotic, which shows exoeUent solubility In water and delivery as 

administered orafly. 

Another otiiect of the present Invention is to provide a method for preparing the anhblotlc oomposftton 

comprising 4'-0(para-methoxyphenylaoetyOtyIosin antibiotic. 
30 A fumw object of the present invemion is to provide a pharmaceutical composition for the treatment of 

an InfecCous disease comprising 4'-0<para^othaxyphenylacotyl)tyl03in antithetic together with a phar- 

maceuticaliy acceptable carrier or coating. 

The inventors of the present invention rwve conducted various studies to achieve the foregoing objects 

and found thai an anUbtotic composition, prepared by dispersing said antibiotic in sut>stantia«y non- 
06 crystalflno state In a base material selected from the group consisting of acrylic copolymers and ceilutose 

polymer derivatives, has Improved water solubility and delivery and Is stable after prolonged storage. The 

objects of the prwent invention can thus be effectively attained by providing such an antibiotic composition. 
In accordance with the above object, the present invention provides an antibiotic composition compns- 

ing a dispersold of a substantially non-crystailine 4'.0-(para-nr>©thoxyphenylacetyl)tylosin andWotic dis- 
40 persed in a base material selected from the group corwlsting of aayftc copolymers and cellulose polymer 

derh^tlves. 

In accordance with another ombodlmont of the present invention, a method is provided for preparing an 
antibiotic oomposltloo comprising a dispersoid of a substantially non<ry«ialllne 4 -CHpara-meth- 
oxyphonylacety1)tylosin ar^iotic dispersed in a base material selectod from the group consistino of acrylic 

49 copolymer* and ceilutose polymor derivatives, comprising the steps of dissolving the 4 -0-(pawnethox- 
yphenylaootyljtylosin antibiotic arxi tho base materfal in a solvent, and removing the solvent 

In accordance with yet another embodiment of the present Invention, a pharmocoutical composition Is 
provided lor the treatment of an infectious disease comprising an effective amount of a dispersold of a 
substantially non-crystalfine 4'-CXpare-metho)cyphenylacotyl)tylostn antiblotte dispersed in a base material 

50 selected from the group cortslsdng of acrylic copolymers and cellulose polymer derivatives together with a 
pharmaceuttcally acooptaWe carrier or coating. ^ ^ ^ ^ 

In accordance with a further embodiment the present Invention provides a method for the treatment of 
an Infectious disease comprising the step of administering to a mammal an offectlvo amount of an antibiotic 
composition comprising a dispersold of a substantially non-crystalBno 4 -O-Cparw-methoxyphenylacotylh 
55 tylosin antibiotic dispersed In a base material selected from the group consisting of acrylic copolymers and 
cellulose polymer dertvativos together with a phamiaceutically accoptabte carrier or coating. 

Further objects, features and advantages of the present Invention will become apparent from the 
Description of the Pr^fen-od embodiments which follows, vrfien road in light of the attached Examples. 
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SRIEF DESCRIPTION OP THE DRAWINGS 
In the drawings: 

Rg. 1 shows the X-fBy diffraction patterns of the antzbtotic composHian of the present invention; 
5 Fig. 2 shows the solubilit/ wHh timo of the capsules of Example 2; 

Rg. 3 shows the solubllit/ with time of the tablets of Bcamptes 3 and 4; 

Rg. 4 shows the solubility with time of the granules of ^cample 5: 

Rg. 5 shows the sotuDility with time of the granules of Example 5; 

Rg, 6 shows the solubitity with time of tfie tablets of Example 6; and 
w Fig. 7 show9 the blood level of the antibiotic accorcfing to Expen'mont 5. 



DETAILED oeSCRIPTiON OF THE PREFERRED EMBOOIMENT 

IS The present Invention provides an antibiotic oomposition compristng a dlspersotd of a substantially non- 
cryetalKne 4'-0-<para-methoxyphenytacetyl)tylosin antfbk>tlc dispersed in a base material detected from the 
group consisting of acrylic copolymers and cellulose polymer derh^tives and a method for prepan'ng the 
oomposttlon. TTie present invention also provides a pharmaceutica] composition oompilslng an effective 
amount of a dlspersotd of a subotantfally non-crystalline 4*-0-<para-methoxyphenylacetyl)tylosln antibiotic 

30 dispersed In a base material selected from the group consisting of acrylic oopotymers and oellulose 
polymer dertvatlves. 

Japanese Unexamined Patent Pubficatlon No. 1S7B95/1986 discloses 4*-0-(Pafa-meihoxyphenyIacetyI)- 
t/losin. a macroilde antit^iotrc, as Example 10. and tho antitsotic may be prepared accordrtg to the method 
described In the prior art example. The antibiotic prepared by the above-mentioned method is isolated In 
» crystalline state and usuaOy has no water of crystalllzaiioru The sdubtllty of trie antibiotic In crystalline state 
is 1200. 50, 10. 2, and OSiigfmi (37* C in the aqueous acidic solution of pH 2, 3. 4. 5. and 6^, n»spectively. 

According to tfie present invention, the antibiotic is dispersed in a substantially non-crystalline state In a 
base mafierlal selected from the group corwisting of acrylic copolymers and oellulosa polymer derivatives. 
Exampiee of the scrylic copolynwrs Include methacrytxc acid/methacrytate copolymers. 
30 methacrylate/mothacrylate copolymers, methacrylic actd/mettmcrytate/amlnoalkylfnettiacrytate copolymers, 
methaorylata/methacrytate/sminoalleylmettiacrylate copolymers, and mixtures thereof. Prefen^ acrylic 
coplymers include aminoalkylmethacrytate copolymer E {metttyl methacrylate/butyl 
methacrylatfl^methytaminoethyt methacrytate copolymer). For example. Budragit E 100 copolymer (Rhorm 
Pharma) may be used. 

S3 Examples of cellulose polymer derlvativBs Include cellulose phthalate derivatives and cellulose acetate 
succirtate derivatives, which generally are used as enteric coating agents for granules or tat>let3. For 
example, hydroxypropyimethylceltuloso phthalate, hydroxypropylmethylcellolose acetate succinate, cartox- 
ymethylethyloel lulose. or the mixture of the above compounds may be used. Among these cellulose 
polymer dedvatlves. cartXTxyrT^etfrylethytoeltulose is preferred. 

40 In addition, a mixture of the acrylic copolymor and the cellulose polymer derivative may alao be used. 

The dispersion of said antibiotic In suk^stantiatly non-crystalllne state in a base material selected from 
the group consisting of acryUc copolymers and cetluloae polymer derivatives may be carried out by 
drssohmig said antit>lotlc and tho tsaso material in a solvent and then rerr>ovlng tho solvent 

After dissolving the polymer tsase material and said antibiotic In a solvent, any additive QeneraHy used 

^ for the manutecture of pharmocetitical compositione such as. for example, excipients, binders, dislntegra- 
tor?, lutxfcants. and the tllce. may be dissolved or suspended In the resulting solution. 

Any soh/em may be used In ttie atx>ve process provided that the solvent can dissolve both the antibiotic 
and tfie polymer base matedal. and examples d tfie solvent Include chloroform, mertfiylene chloride, 
mettiarx)!. etitanol, isopropanol. and mixture tt^ereof. 

GO The dtspersohj comprising the dispersed antitrioilc In sut)stantiaily non-crystalfine state may be 
prepared by removing a solvent from a solution containing from 0,5 to 50% tjy weight of tf>e polymer base 
material and from 20 to 40% tiy weight of the antibiotic In the solvent mentioned at>ove. The ratio of tfx? 
polymer t>a6e material to the antibiotic may be from 0.02 to 3 part by weight of the polymer base material 
to 1 part by weight of the antibiotic, and prefer3t>ly from 0.05 to 0.S part by weight of the polymer base 

55 material to 1 part by weight of tfw antibiotic. If the ratio of the polymer base material to ttie antibiotic is 
tower than 0.02 part try weight to 1 part by weigfit. ttie antibiotic cannot be kept stably in tfie nort-crystainne 
state and will prectprtats as crystals. On tfw other hand, if the ratio of the polymer t>aee material to tho 
antibiotic Is larger than 3 part tjy weight to 1 part by weight, the amount of the antfblottc In the resulting 
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dfsper^oid becomes too small, this rasutts In an increased volume of ttio phaimaceufcal composition wtiich 
becomes Inconvenient for oral administration of the unit doso of ttie compostion. In addrtion, the solution 
may pneferat)ly prepared at a temperature of from 0 to 50* C. 

Any industrially avaJlabte method tor removing a solvent such as, for example, evaporating the solvent 

5 under a reduced pressure or an atmospheric pressure or spray drytng may be used to prepare a dispereold 
comprtsing the dispersed antlWodC in a substantially non-crystaJiine state in a base matertal by removing a 
solvent Evaporation under reduced fwessuro may generaJty be canled out at a temperature of from 5 to 40 
' C under a reduced prtjssure of about from to 10 mmHg. end the evaporation under atmospheric pressure 
may be carried out at a temperature ot from SO to 100* C . The spray drytng process may be canied out at 

fa an Inlet temperature d fnjm 40 to 150* C and at an outlet temperature of from 10 to 30 C. After removing 
the soh^ent by one Of the above-mentioned processes, the resulting dlspersoid may contain not more than 
0.1% by weight of the solvent which is suliabte for the uso as a phamwu^cutical composition. 

According to the moihod described above, the anUbiotic composttian of the present Invention can be 
prepared, comprtsing the disporsoW of the substantially norvcrystalline antibiotic cfspersed in the polymer 

IS base matertal: The dispersoid can usually be obtained as an unlfomi dispersoid in a powder form. 
Acoortf ng to the present invention, substantfaily non-crystalline state of the antJWotJc may contain not less 
than 95% by weight of nen-crvstalHne antibiotic based on the total weight of the antibiotic dispersed in the 
polymer base material, the noncrystalline stale of the antibiotic is generally defined as an "amorphous 
5tato'. f^ifch includes the solid State of a nrwss having a periodic arrangement of atoms In part of the mass 

20 which does not give any sIgJnificant X-ray diffraction peaks as examined by X-ray analysis, as well as the 
solid state of a mass material which does not have any regular crystal lattices of atoms or Ions. 

The water solubility of the powdered dispersoid obtained according to the method descrWe above may 
be not less than 200ugAnl (37* C). and the trarrsWon of ttie antibiotic from noo-crystaiHne state to crystalQno 
state win not occur after the storage for one month at 40* C and 75% rotative humidity. In addition, if the 

25 dispersoid is dlssohred in water, the crystaiazation of the antibiotic will be much delayed and. as a 
consequence, the solution is stable for a sufficlenOy long time wtttiout any precipHation of the antibiotic. 
Further, the antibiotic contained in the dispersoid can be weH atworbed from Irttestinee to give a high blood 
concentration, thus the antibiotic composition shows occelteot deSvery when admlnislerod orally. 

The dispersoid, per se, may be administered to a patient as an antibiotic composition of tfie present 

30 invention in the fonn of powders or In the form of capsules tided witii the dispersoid. Preferably, the 
antibiotic composition of the present invention may be adminlsterod as the pharmaceutical composWon of 
ttte present Invention In tt»e fomt of granules, capsules, or tablets. wWch comprise phanmaceutfcaily 
acceptable canters or coatlnge for granulation. Such coatings or carriers comprtse, for example, exdplents. 
binders, suilactants, or lubricants. The above phannacautically acceptable carriers or coatings may be 

35 added In the amount of from 5 to 80% by w^ght based on ttie total weight of the phanmaceutical 
compoertion. 

The phannaoeutical composition of the present invention containing ttie pharmaceuticalty acceptable 
canters or coatings may bo prepared by m'odng ttie <fispersant witii the pharmaceutically ^ceptable 
caniers or coatings described above by using such an apparatus as a twin<yrinder mixer. Alternatively, tiie 
40 phannaceutical composition may be obtained by removing the sofvent from the mbcture obtained by adding 
or spraying a solution containing the antibiotic and the polymer base material to or onto phannaceutically 
acceptable carriers or costings by onJlnary methods under a reduced pressure or under atnrwwpheric 
pressure. 

The phamiaceuticaJ composition of the present invention Is suitable, for example, for oral administration 
46 or rectal admintstration for the treatment of an infectious disease. The unit dosage of tt>e phannaceutical 
composlton of the present invention for an adutt patient may generally be from about 100 to 400 mg 
equivalent of the antibiotic. The pharmacouticaJ composition may generally be adminlsterod ttiree times a 
day in a doso of from 600 to 1^ mg per day, however, the dose may be increased or decreased 
depending on, for example, the types of bacteria, or tfie age and ti» conditions of the patient to be treated, 
60 Pieferable unit doso ranges from 100 to 200 mg equivalent of the antibiotic. LO» o value of the antibiotic 
composWon of ti» present invention measured by an acute toxicity test using male ICR mouse was not less 
tiwn 2.0 g/kg (px>.), which shows that the antibiotic composition of tf>e present invention has extremely low 
to^dctty. thus is very safe even when admlnJstrered at high dosages. 

From ttie foregoing descripition, those skilled In the art can easily understand that the antibiotic 
66 composition of the present Invention Is highly soluble as dispersed In water, and tfie non-crystalline state of 
the antibiotic comprised in the composition can be maintained stably during storage. As a consequence, it 
immodiatefy dissolves after an oral or rectal administration, which results In a excellent at)sorpilon of the 
arrtibiotic, and thus te quite useful for the treatment of infectious diseasos- 
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TTi© prevent Invention vrtn bo furtfw lllustratod by the foMowing E)campte3 and Rof«rttnco Examptes. 
Tr>e examples are given by way of Illustration only and aro not to be consfAidd as (imWng. 



6 EXAMPLES 



Referonce 1 

4'<>-(p3r9-methQ}cyphenyt3oetyt}tylo3tri was prepared by the method described in Example 10 of the 
Jopanese Patent Unoxsmtned Publication Na 1 37895/1 d^. Tho compouid obtained had tho following 
physical properties: coloiiese crystals: m.p, 216-230 ' C (decomp.). 



/$ Bcample 1 

100 9 of tho antibiotic of Reference 1 was (fiesotved In 300 m/ of methylene chloride together wtth 50, 
20. 10. or 5g of Eudragit E 100 at 25* C . The resulting solutiona were spray-dried by using a spray drying 
apparatus at W * C to obtain powdered dispereolds. 

20 

Example 2 

ISO g of crystEUIine ceSulose was placed tn a fluid bed granulation drying apparatus. Tho nuclei of the 
2S crystalline cellulose were sprayed at 60* C with ttw solution previously prepared by dissolving 200 g of the 
above-ot>tatned antibiotic and 40g of Eudroglt E 100 in 600/7?/ of methylone chloride at 2S*C . After 
granulation, the granules were drfed at ^ *C for 60 minutes, and then 100 g of cartMxymothylceitutose 
was added to the granules and the resulting mbctuiB was uniformly mixed. The resulting uniform composi- 
tion was filled Into JPtii capsu/es to obtain capsules. 

30 

Example 3 

06 g of crystalline cellulose and 80 g of carboxymethyUreliulose were placed in a fluid bed granulation 
OS drying apparatus to ot>t^ granules according to tfie method described in &(ample 2. A previously- 
prepared solution, made by dissolving 200 g of the above-obtained antibiotic and 20g of Eudmgit E 100 in 
600m/ of methylene chloride at 40*C , was used. After 4^ g of magnesium stearate was added to the 
granules and then mixed, the resulting composition was compressed to obtain tabids of 10 mm tn diameter 
(200 tr^g equivalent/tablet). 

Bampfe 4 

20 g of crystalline cellutose, 80 g of carboxymethylcellulose. 40 g of com starch, and 20 g of 
45 carboKymcthylethylceduloee wore placed In a fluid bed granulation drying apparatus to obtain granules 
according to trie method described in Bcample 2. A prevfously-preparad solution, nr^e by dissolving 200 g 
of the above-obtained antttxoUc and 20g of Eudragrt £ 100 in 600/n/ of methylene chloride at 40*C. was 
used. AAer 6 g of magnesium stearate was added to the granules and then mbced, the resuhSng composition 
was compressed to obtain tat^lets of 10 mm In dlametor (200 mg equlvaleot/tablet). 

so 

Example 5 

100 g of the atxive-obtair^ antibiotic was dissolved In 300 ml of the mixture of methyler^ chloride and 
55 ethanoi (1:1) together with SO, 20. 10, or $g of carboxymcthylethylcellulose at 25'c . and the resulting 
solutions were spray<lrled at 80* C to obtain powders. After lOOg of crystalline cellutose and 2g of 
magr>eslum stearate wers added to the powders and then mixed uniformly, the composition otnalned was 
graruilated by using a dry granulator. followed by adjusting the grain size to obtain 24-60 mesh granules. 
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Exwnptd 6 

120 g of crystalllrw celluJose and 80 g of caitoxymathyteoHuJose wore placed in a fluid bod granulation 
drying apparatus to oWain gmnulas according to the method dwcribod in Example 2 by using the solution 
6 prevlousiy prepared by dissolving 200 g of tli© atxive- obtained airtibiotto and 20 g of carboxymethylethy*- 
cedulcwe in 600 mi of the mixture ol methylene chloride and ethanol at 30* C. After 4 g of magnoeium 
6te&rHte was added to me granulec, the resulting composition W99 compressed to obtain ©blots of 10 mm 
In diameter (200 mg equivalent/fcablet). ^ 

Stabilities of the above pharmaceutical compositions at 60 C for one month under airtight condmons or 
10 at 40 ' C for one month under 7S% RH, and bkxxJ concentration of the antibiotic after administration of the 
above phannaceuttcal compo^ons were determined as follows: 



IS 



Experiment 1 



examination under a polaitefng microsoope 



Polarization of the above pharmaceutical composition was examined under a polartong microscope 
20 (Olympus, BK-2> while rotating sample stage. As shown in Table 1, no polortcaiion was observed with 
samples of Examples 1 and 5, and samples of Roferonooa 1 and 3 soon after the proparation of the 
samples. Polarization was obson/ed after one month storage at 60 ' C or 40'C/75 %RH with samples of 
Reference 1 and Referonce 3 which do not contain Eudraglt E lOO and cafboxymethylethyiceBuiose. 
respoctivety. On the other hand, no potarizaflon was observed with samples of Example 1 and 5 which 
?6 contain Eudra^ E 100 and cartjoxymethylethylcelluloso. respectively. 



30 



Expedment2 

Determina tion of crystal transitiort enprgy (AH) by DSC method 

The crystal transition energies of the above samples were detennined by using a Micro OSC standard- 
typo apparatus (Rigaku Corporation). AboU 7mg (potency equivalent amount) of sample powders were 
placed on the aluminum sampfing pan and were heated at the rate of lO C /min. The area of the 
exothermic peak appearing at about 130 'C was calucuratod by haK width method to obtain the actvation 
energy (AH: mcal/mg) accompanied with the transition to crystalline state. As shown in Table i. the 
values of A H of the samples of Referecos 1. 2, and 3 were about from 13 to 15 soon after the preparation 
of the samples, while the values ofA H decreased after one month storage act 60 C or 40 GTS %RH. 
The results reveal that the trBnsWon to a crystalline state ocoured wtth the fleferefu;e samples, as supported 
by the poiarizatton results obtained by Experiment 1. On the other hand, tho values of H of samples of 
Examples 1-6 which contain Eudraglt E 100 or cartwxymethylethylcfillul ose remained almost unchanged 
after one^onth storage, which suggests that the nor«iystalline state of the eamples was woli maintained 
during storage. In the above expertment the polarization of Example 5 and Reference 3 was measured by 
using apray dried samples to efimtnate the influences of polarization caused by crystalline cellulose and 
magnesium stearate. 
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Tabic 1 







Analysis 


at trld DOQ''^'^"^ 


*tn* p 


An* fV7*iHH 1 






artfCios 




Airtight, 1 


month 










month 






















nono 


none 


none 






AH 


16.1 


15.9 


16.0 


10/2 


Potdrizstion 


none 


none 


none 






AH 




15.7 


15.4 




10/1 


Potartzatiort 


none 


none 


none 






AH 




15.8 


18.0 




10/0^ 


Potartzatxon 


none 


none 


none 


ts 




AH 




16X) 


15.9 






Polajization 




present 


present 






AH 


14.S 


3.1 


4.8 




Example 2 


AH 


17.0 


16^ 


16.0 




R9f erencd 2 


AH 


iSi) 


9.5 


10.1 




Bcample 3 


AH 


17.S 


ie.9 


16.0 




Scample 4 


AH 


17.0 


16.8 


16.9 




Example 3 










10/5 


PQlanzation 


nono 


none 


none 






AH 


13,7 


13.2 


13.2 




10/2 


PoiBtization 


none 


none 


none 






AH 


13.5 


t3UJ 


13^ 




10/1 


Polarization 


none 


none 


none 






AH 


13.9 


13.8 


13-4 




10/0.5 


PolaJizatron 


none 


none 


none 






AH 


13,1 


12.9 


12-9 






Polarization 


none 


present 


present 






AH 


12^ 


5.0 


6.0 




Exampio 6 


AH 


14.1 


133 


14.7 










(mcaiAng) 



40 



• Roferenco 1: prepo-ed by nepeatrng the procedure of Ewmpio 1 with the excerption that there was no 
Etidragit £ 100. In the table. i(V$ and the flks represent the ratio by weight of the anti^c/Eudrag ft £ 100. 

* Referenoo 2: prepared by repeating the procedure of Example 2 with tfie excerption that there was no 
EudragH E lOQ. 

""^ference 3: prc>pared by repeating the procedure of Example 5 with the excerpdon that there was no 
cartx>xymethyicoOulose (CMEC). 10/5 and the Gke represent the ratio by wevght of the antibiotic/CMEC. 



so 



&cpor(ment 3 



ss 



X-FUcy Diffraction 

The X-ray ditfractJons of the aljove-cbtained samples were measured by using a JDX'8030 X-ray 
dtffraction apparatus (JEOL LTD.) through a Ni-f?tter with a CuKa x-ray (40KV. 20mA) at a scanning spocd 
of 1.2' /min. (Rg. i). High X-ray diffraction poaks were ot>served with the crystainne powders, while no X- 
ray dff fraction peaks were observed with the samples of Example 1 (10/2) and Reference 1. After the 
storage for one month under ainight conditions at 60 * C, no dmtaction peaks wiMl observed wrth the 
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sample of acamplo 1 (10/2), white diffraction peaks reprasonting the crystalKne stato wore obsarved with the 
sample of Reference 1 after storag© for 7 days, which revealed th© transWon of the eampla to crystalflne 
state. 



5 

experiment 4 



Solubility Test 

to c 

Solubility of the samples was determined by using a USPXXl dlssomtion apparatus (Toyama Sangyo 
Co.. LTD.) and 200 ml of t>uffor (adjusted at pH 4,0. prepared by mbdng JP dissoltrton t»sl soMfon 1 and 
JP dissolution tost solution H) at 37 * 0.5* C with stiffing at 100 rpm paddle fxrtaiion, 250 mg (potoncy 
equivalent) of sample was added to the test solutioa and the solubility of the aample was determined by 

IS high performance fiquid chromatogmphy under time course Investigation. The solubimies of the crystalline 
samples were no more than about a low micrograms per ml. while the solubility of the non-crystaljino 
sample (Reference 3) which was prepared by removing solvent from the solution of tho crystalline sample 
in an organic solvent was 725ug/ml after 5 minutos (Fig. 2). However, the solubility decreased immediately 
after about 5 minutos because of crystafliratlon of the antibiotic On iho othor hand, the solubility of the 

20 capsules of Example 2 gradually Increased and tho capsules were completely dissolved In tho buffer wtthin 
dO minutes. After storage for one month at 00' C , the solubility of the granules of Roforonce 3 was no more 
than 240ug/tnl after five minutes, and became me same as that of the crystalllno powders after 60 minutes. 
The solubility of the capsule of Example 2 remained unchanged after storage under the same conditions, 
which suggests that tho pharmaceutical composition of the presont Invention is stable (Rg. 2). 

25 After the tablets of Examplo 3 and Example 4 wore stored for one month at 60*C, the solubility of the 
tablet of Examplo 4 remained unchanged and the tablet was well sohjblo In the buffer (Fig. 3). The solubility 
of the tablet of Example 3 decreased snghtly after storage, however, tho tablet was stin more stable than the 
sample of Reference 3, The sOlubiWy and rate of dissolution of the powders, prepared by dissolving 
cartsoxymethytothylcetlutoso (CMEC) ar>d the antibiotic wmultaneously in a mixture of meihylena chloride 

30 and ethanol (1:1) and then removing the solvent t>y spray drying, decreased inversely with the Increasing 
amount of cartxjxymethylethyloe llufose: However, the powders were stable and did not show an decrease 
In solubility as was observed with the samples of Roforence 3 (Rg. 4). 

After the granules of Example 5 were stored for one month at 800<?1 the solubllHy of tho granuJos 
remained unchanged (Fig. 5).^ Ttio 30lubiUty of the tablet of Example 6, like that of Example S. remained 

36 unchanged after stored at 60 * C fbr one month (Fig. 6). 



Exportment S 
Blood level 

50 mg equivatent/Kg of tho samples of tho antil^otJc were administrated orally to faur male dogs 
(beagle, weight of from 8 to lO Kg) which were fasted overnight t)efore the oral administration, and the 

4S Wood levels of the antltiiotic wero detomrtined. Blood was sampled at intervals of 0.6. t.O, 2-0, 3-0, 4.0, 5.0, 
6.0 and QJO hours after tho administration, and the concentration of the antibiotic In blood plasma was 
determined by a bioasaay procedure. Tho tablets of Example 4 wore used for the eDcperimont and, as a 
reference, capsules filled with the mbcturo of crystalline antiWotte (not larger than 200 mesh) and aviccll 
(1:1) were administered in the same manner. Tho results are summarired in Tig. 7. The blood lovci was not 

60 detectable for one of the dogs to which the crystalfine powders were administered. The maximum blood 
(ovol (Cmax) and the corresponding time (Tnfwx) ware 1.4 ug/mi (1.5 hrs), 0.6 ug^I (2 hrs). and 0-4 ugMil 
(2 hrs) for the othor three dogs- On tho other hand, Tmax of thrro dogs administered with the tablets of 
Example 4 was 2 hrs for each dog. and the corresponding Cmax of the dogs wore 9.9. 8.4, and 7,2iig/ml. 
Cmax and Tmax of the othor dog were 5-2Ug/rnl and 4 hours, rospactively. AUCs (area under the curve, ug 

56 * hr/ml) are summarized tn Table 2. 
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Table 2 





AUG (u 8 • hrAnI) 


No. 


Reference* 


&campt6 4 


1 


3^8 


40.1 


2 


1.46 




3 


i.ei 


32^ 


4 




28.6 



' OrystaJtf no antbtotic 
**Not detected 



From the foregoing Oescrtptlan. it id deafly undor^od that the antit>fOtic compoattJon of ttie present 
invention is sufflclentty stable and htghf/ soluble even after a prolonged storage, and has an excellent 
•delivery" when admlniatered orally. 

One of ordinary skiU in the art will recognize that departures from and Improvementa to the disclosed 
praferred embodiments may be carried out while romaining within the scope ot the present invention as 
recited in ttie appended claims. 



Oaints 

^ 1. An antibiotic composition comprising a dispersold of a substantialty non-crystainne 4'''0-{para-niothox- 
yphenylacethyQtylosin antfUotlc Aspersed in a t>a3e mateclat selected fron> the group constedng of acrylic 
copolymera and cellulose polymer derfvaflvos. 

2. The antibiotic cofnposftfon according to claim 1, wh9fein the ratio of the base material to the antiblotSc Is 

from 0.02 to 3 parts by weight of the base material to 1 part by weight of the antitxotic. 
^ 3. The amlt>lotlc composition according to claim 1, wtwrefn ttK> acrylic copolymer ts selected from the 

group consisfing o«f methacryftc acidAmlfwcrylato copolymer. methacrylote/methacTyiate copolymer, 

methacrylic acid/methacrytate/aminodlkylmethacrylatB copolymer. 

methacrylat^ethacrylate/^inoancylmethacrylate o^iymer. end mixtures thereof. 

4. The antibiotic oompositton according to claim 1, wtwrem the ce<lulode polymer derivative ia selected from 
^ the group consisting of corboxymetfiylethyicettuloee, celtulose phthaiate derivatives, cellulose acetate 

succinate derivatives, and mixture thereof. 

s. The andbiotic composition according to ciakn 1. wtieretn Ihe dispersold is prepared by dissloving the 4 - 
CXpara-methoxyphenylaoet yf^tylosin anfit>iotic end a taso material in a solvent, and removing the solvem 
under reduced pressure. 

^ 6. The antibioftc composition according to claim 1 , wtierein the disper^oid is prepared by dtsslcving the 4''- 
0<parft-mottK}xyphenylacetyl)tylo«ln antibiofic and a base material in a solvent, and removing tt>e solvem 
by a spray drying process. 

7. A method for preparing an arttibiotic composition comprising the steps of dissoMng 4 -CHpara- 
methGo(yphenylaoethyf)tylosln antibiotic and a base matsdaJ selected from the group consisting of acrylic 
^ oopolymora end ceflubse polymer derivativBe in a solvent, and removing the solvent 

a. The method for preparing an antibiotic oomposillon accordirig to claim 7, whensin the solvent is renKSved 
under a reduced pressure. 

9. The method for preparing an ar^biotic compo^ion according to claim 7, wherein the soVent is removed 
by a spray drying pnocess. 
^ 10. A phamiaoeutica] composition for the tmatment of an infectious disease, comprising: 

a dispersold of sul^sissnWIy noncrystalline 4*-0-(par;>-methoxyphenylaootyl)tylosln antibiotic dispersed in a 
t>3se material selected from the group oonststfng of acrylic coporymers and collutose polymer derivatives; 
and a pharmaceuticaily acceptable carrier or coating. 

11. A method for tho treatment of an Infectious disease comprising the soep of administering to a mammai 
^ an effective amount of an arvtibtodc composition comprising a disporsoid of a substentlalty non-crystBifine 

4'OKpara-fnetho)cyphenylacetyQtylosln antftMtic <£8per8ed in a t^ase material sefected from the group 
consisting of acrylic copolymers aixl cellulooe pofymor derivatives. 

12. A mothod according tt> claim 11. wherein aald step of administr^on is performed on e human being. 

10 
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FIG. 3 
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FIG. 4 
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